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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) because 
reference character "58" has been used to designate both the boring bit and the forward end of 
the head (see the right side of Fig. 3 where 58 is used twice). Corrected drawing sheets in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should include all of 
the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be labeled in 
the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings will not be 
held in abeyance. 

Claim Rejections - 35 USC §101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 1-16 are rejected under 35 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter. Claims 1,13, and 14 claim an operator, which is a human and is non- 
statutory. It is suggested that, in light of the limitations in claim 15, that the claims be amended 
to claim -an operator station- so that the claims are no longer directed to non-statutory subject 
matter. Or, "an operator" can be changed to -a location-. Of course, claim 15, as well as any 
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other dependent claims reciting the operator, would then have to be amended accordingly if the 
Applicant elects to use my suggestion. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 1-5, 7, 8, and 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US patent 5,470,132 to Cartwright in view of US patent 5,501,548 to Hayashi et al. 

Regarding claim 1, Cartwright teaches a guidance system for the boring head of a micro- 
tunneling machine of the type which bores in a selected direction and inclination having the 
endmost part of the drive to the boring bit 23 adjustable relative to the boring head in two 
directions at 90 degrees (see Figs. 1-4, col. 1, lines 47-52, and col. 4, line 55 through col. 5, line 
37). However, it is not taught specifically how the system is guided, and, more particularly, it is 
not taught that the system uses laser beam guidance. 

Hayashi et al teach a guidance system for the boring head of a tunneling machine similar 
to that of Cartwright. It is further taught that the endmost part of the drive has a target 10 for the 
laser beam 9, means 1 5 to convey an image of the target and the laser strike position thereon to 
an operator station 24 situated remotely from the boring head, and input means 26 for use by the 
operator station to adjust the direction of the endmost part of the drive (see Figs. 1 and 3, col. 5, 
lines 1-31, and col. 6, line 17 through col. 7, line 6). It would have been obvious to one of 
ordinary skill in the art, having the teachings of Cartwright and Hayashi et al before him at the 
time the invention was made, to modify the guidance system taught by Cartwright to include the 
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laser beam guided system of Hayashi et al, in order to obtain a system that adjusts automatically 
the direction of advance of the machine. One would have been motivated to make such a 
combination since the two references address the narrow problem of steering tunneling machines 
while in the hole, therefore a person of ordinary skill in the art seeking to solve that exact 
problem would look to these references and combine their teachings together. Furthermore, the 
combination would provide a signal indicative of the direction and amount of displacement of 
the tunneling machine based on the displacement of the spot of the laser beam from the origin, 
thereby making the guidance process more precise and accurate (see coil. 4, lines 21-30 of 
Hayashi et al). 

Regarding claim 2, the combination teaches that the means to convey the image is a video 
camera 15 (see col. 6, lines 17-29 of Hayashi et al). 

Regarding claim 3, the combination teaches that the target is a surface against which the 
laser is visible in contrast (see col. 5, lines 51-55 of Hayashi et al). 

Regarding claim 4, the combination teaches that the target has markings to help the 
operator station to center the direction of the boring bit (see Fig. 4 and col. 5, lines 25-55 of 
Hayashi et al). 

Regarding claim 5, the combination teaches that the input means for the operator station 
inherently comprises switches for controlling adjusters 3a and 3b which act on the drive shaft 
(see col. 5, line 56 through col. 6, line 14 of Hayashi et al), wherein it is inherent that the input 
means be switches because the operator is at a remote location and switches are a notoriously 
known way for operating machinery from a remote location. 
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Regarding claims 7 and 8, the combination teaches that the adjusters 3a and 3b are a pair 
of rams (see Fig. 2 and col. 5, line 56 through col. 6, line 14 of Hayashi et al) inherently 
connectable to a supply of water and to a drain, as is notoriously known in the hydraulic ram art, 
wherein the rams have in and out ports. 

Regarding claim 10, the combination teaches that the boring head is inherently in the 
range of 200-800mm in diameter since Cartwright specifically calls the head a micro tunneling 
head. 

Regarding claim 1 1, the bore rate is inherently between 9-95 ft/hr since it is notoriously 
known in the art that bore rate is largely dependent on the type of earth being bored (i.e., rock or 
soil), therefore the apparatus disclosed by the combination could operate in this range depending 
on the type of formation being bored. 

Regarding claim 12, the combination teaches that the input means includes input signals 
from an imaging system that uses the camera image to compare the bore direction indicated by 
the target with the laser beam direction and operates switches (see col. 6, lines 17-67 of Hayashi 
et al) until the operator station assumes manual control at such time where the laser spots have 
moved a center distance from the origin (see col. 6, lines 62-67 of Hayashi et al). 
5. Claims 1-5, 7, 8, and 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US patent 4,122,683 to Follert et al in view of Hayashi et al. 

Regarding claim 1, Follert et al teach a guidance system for the boring head of a 
tunneling machine of the type which bores in a selected direction and inclination having the 
endmost part of the drive to the boring bit 13 adjustable relative to the boring head in two 
directions at 90 degrees (see Figs. 1-3 and col. 2, line 64 through col. 3, line 26). Regarding 
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claims 13 and 14, Follert et al also teach a tunneling machine that includes a boring head 10 
having forward and rearward ends, a boring bit 13 at the forward end, and an inherent drive 
motor, wherein the bit and its drive shaft are adjustable relative to the head in two directions that 
are substantially perpendicular to each other (see Fig. 1 and col. 3, lines 10-12). However, it is 
not taught specifically how the system is guided, and, more particularly, it is not taught that the 
system uses laser beam guidance. It is noted that the term micro-tunneling machine has not been 
defined within claim 1 , therefore that limitation has not been given any patentable weight and the 
claim has been examined in light of only the structural limitations presented. 

As shown in the previous rejection, Hayashi et al teach the laser guidance system that can 
analogously, and advantageously, be applied to Follert et al to reach a comparable combination. 
Therefore, claims 2-5, 7, 8, 1 1, and 12 are also analogously rejected in view of this combination. 
6. Claims 1-5, 7, 8, and 1 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US patent 5,890,771 to Cass in view of Hayashi et al. 

Regarding claims 1,13, and 14, Cass teaches a tunnel boring machine that includes a 
boring head 46 having forward and rearward ends, a boring bit 26 at the forward end, and an 
inherent drive motor, wherein the bit and its drive shaft are adjustable relative to the head in two 
directions that are substantially perpendicular to each other (see Figs. 1-3 and 10-11, and col. 20, 
line 65 through col. 21, line 48). However, as with the two previous prior art rejections it is not 
taught specifically how the system is guided, and, more particularly, it is not taught that the 
system uses laser beam guidance. It is again noted that the term micro-tunneling machine has 
not been defined within claim 1, therefore that limitation has not been given any patentable 
weight and the claim has been examined in light of only the structural limitations presented. 
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Therefore, Hayashi et al can again analogously, and advantageously, be applied to Cass 
to reach a comparable combination. Claims 2-5, 7, 8, 1 1, and 12 are also analogously rejected in 
view of this combination. Furthermore, Cass teaches the limitations of claim 15 by providing an 
operator station and a drive motor 108 to the rear of the boring head 46 (see coL 13, lines 61-63). 
7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cartwright, Follert 
et al, or Cass in view of Hayashi et al as applied to claim 1 above, and further in view of US 
patent 5,361,854 to Tull et al. 

The combinations applied to claim 1 above teach the guidance system for a boring head, 
wherein Hayashi et al teaches switches for controlling adjusters that act on the drive shaft. 
However, the combination does not explicitly teach that the switches are grouped for joystick 
operation. 

Tull et al also teaches the guidance system for a boring head similar to that of the 
combination. It is further taught that the switches are grouped for joystick operation (see Figs. 1- 
2 and 7, and col. 4, line 66 through col. 5, line 17). It would have been obvious to one of 
ordinary skill in the art, having the teachings of the combination and Tull et al before him at the 
time the invention was made, to modify the guidance system taught by the combination to 
include the joystick operation of Tull et al, in order to obtain better control of the steering of the 
boring head with the joystick. One would have been motivated to make such a combination 
since Tull et al have shown it to be notoriously known in the art to control the steering of a 
micro-tunneling machine with a joystick for easier operation, and because Tull et al have shown 
it to be notoriously known in the art that guidance systems can be used in different types of earth 
boring apparatus (see col. 5, lines 21-24 of Tull et al). 
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8. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Follert et al in 
view of Hayashi et al as applied to claim 14 above, and further in view of US patent 5,133,418 to 
Gibson et al. 

The combination applied to claim 14 above teaches the tunneling machine that includes a 
drive shaft 14 that is hollow (see Fig. 1 of Follert et al). However, it is not expressly taught that 
the hollow shaft receives water from a supply means for supplying water to the bit. 

Gibson et al teach that it is notoriously known in the drilling art to supply water through a 
hollow drive shaft to the face of a bit to aid in cleaning debris away from the face of the bit, and 
for lubricating the bit as it drills (see Fig. 4, col. 7, lines 13-23, and col. 8, lines 1-8). It would 
have been obvious to one of ordinary skill in the art, having the teachings of the combination and 
Gibson et al before him at the time the invention was made, to modify the machine taught by the 
combination to include the water supplied through a hollow shaft to the bit of Gibson et al, in 
order to obtain cleaning and lubricating fluid to the face of the bit. One would have been 
motivated to make such a combination since Gibson et al have shown it to be notoriously known 
in the art to provide a water supply to a bit through a hollow shaft, wherein the combination 
already has a hollow shaft but has no way to wash debris away from the cutting face of the bit. 

Response to Arguments 

9. Applicant's arguments with respect to claim 1 have been considered but are moot in view 
of the new ground(s) of rejection. 
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Conclusion 



10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Ilomaki teaches small diameter tunneling. Snyder teaches a shaft boring machine 
wherein the bit and drive shaft are adjustable relative to the boring head. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shane Bomar whose telephone number is 571-272-7026. The 
examiner can normally be reached on Monday - Thursday from 6:30am to 4:00pm. The 
examiner can also be reached on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Bagnell can be reached on 571-272-6999. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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